Objectives. To determine the prevalence of erectile dysfunction (ED) and explore its potential sociodemographic, medical, and lifestyle correlates. Methods. While attending the "Health Awareness Fair" in nine major cities in Brazil, 1286 men completed a questionnaire regarding ED, demographic data, and medical conditions. ED was assessed by a single global self-rating question, in which subjects were asked to describe themselves as able to achieve and maintain an erection good enough for sexual intercourse always, usually, sometimes, or never, and the responses were used to classify the subjects as having no, minimal, moderate, or complete ED, respectively. Age-adjusted bivariate and multivariate analyses were carried out to calculate the prevalence odds ratios and 95% confidence intervals for the potential covariates. Results. Overall, 46.2% of men reported some degree of ED (minimal 31.5%, moderate 12.1%, complete 2.6%). The prevalence of complete ED increased 10 times from 1% to 11% between subjects younger than 40 and older than 70 years; moderate ED rose from 8% to 27%, and minimal ED remained constant at approximately 31%. In bivariate age-adjusted analyses, low educational attainment, black race/ethnicity, homo/bisexuality, and a history of diabetes, hypertension, or depression were significantly (P Ͻ0.05) associated with an increased prevalence of ED. In the multivariate logistic regression model, these variables remained significantly associated with ED.
I
n 1992, a meeting of the Consensus Development Panel on Impotence at the National Institutes of Health defined erectile dysfunction (ED) as the persistent inability to attain and maintain a penile erection adequate for satisfactory sexual performance. 1 The term "impotence" with its pejorative and nonspecific meaning was replaced by the more precise term "erectile dysfunction." It is estimated that more than 25 million men aged 40 to 70 years will be affected by this condition in the United States by 2005. 2 In Brazil, the results of the first population-based study on ED, done in 1998, suggested that approximately 40% of the Brazilian male population in this same age range have some degree of ED. 3 Even though this sexual dysfunction is not life threatening, it should not be considered a benign disorder, as it may have a strong negative effect on patients' interpersonal relationships and compromise their well-being and quality of life. 4 Recently, new drug classes have been identified that offer significant therapeutic potential for ED. 5, 6 These pharmacologic advances have sparked professional and public interest in ED, generating an increasing demand for clinical ser-vices related to ED. Despite these facts, the epidemiologic data on ED are relatively scarce. The need for population-based data referring to the prevalence, determinants, and consequences of ED is urgent. 1 Information of this nature would be very helpful in the development of appropriate strategies for the deployment of resources and rendering of services related to ED.
In the present study, we analyzed data collected from several metropolitan centers in Brazil to estimate the prevalence of ED. The role of sociodemographic characteristics, medical conditions, lifestyle, and cultural aspects as ED determinants was also investigated.
MATERIAL AND METHODS

SAMPLE SELECTION
The study sample comprised men passing by popular public places such as beaches, squares, and parks. They were invited to participate in this survey while attending the program "Health Awareness Fair," an event that occurred between February and April 2000 in these locations. This project was designed to offer education and general information on health and disease prevention. All men older than 18 visiting the Fair were invited by one of the previously trained monitors to participate in an anonymous survey on health status, lifestyle, and sexuality. A consecutive sample of approximately 125 men was selected from each site, except in Rio de Janeiro and Curitiba, where 86 and 75 individuals were recruited, respectively.
STUDY SITES
The "Health Awareness Fair" was conducted in nine major Brazilian cities (São Paulo, Rio de Janeiro, Salvador, Porto Alegre, Curitiba, Santos, Recife, Belo Horizonte, and Ribeirão Preto), in seven different states. The event lasted one weekend in each city, except in São Paulo, where three sessions took place.
DATA COLLECTION
The information was gathered by a standardized self-completed questionnaire that the men completed in 15 to 20 minutes in a private cabin. The data collection instrument has been published elsewhere, 7 and includes questions on demographic data (eg, age, profession, religion), general health (self-report of medical conditions), lifestyle, and sexual behavior. In regard to the ED assessment, the subjects were requested to choose one category (always, usually, sometimes or never being able to achieve and maintain an erection satisfactory for sexual performance) that best described them. The answers were then used to classify the respondents into one of the following categories: no, minimal, moderate, or complete ED. Thus, the presence of ED was assessed by the individual in terms of a single global question derived directly from the ED definition proposed at the National Institutes of Health Consensus Conference. 1 The statistical validation of this subjective approach was established in the Massachusetts Male Aging Study (MMAS) calibration study. 8 In addition, Derby et al. 9 validated the use of a single self-assessment question against two well-established ED measures, the International Index of Erectile Function 10 and the Brief Male Sexual Function Inventory. 11
STATISTICAL ANALYSIS
The completed questionnaires were double-entered into a computerized database to check for errors and internal consistency. In all bivariate and multivariate analyses, ED was dichotomized as "none" or "minimal" and "moderate" or "complete." For each independent variable, crude and ageadjusted bivariate odds ratios and 95% confidence intervals were calculated. The statistical significance (two-tailed P Յ0.05) was assessed by the chi-square test for categorical variables and by Student's t test and analysis of variance for continuous variables. In the multivariate logistic regression analysis, full models were fitted, and the nonsignificant (P Ͼ0.1) variables were eliminated in a stepwise, backward elimination algorithm, least significant first, to determine the final model. Exceptions were made for the medical variables, which were forced into the model because they were of primary interest in the study.
RESULTS
Of the 1286 participants in the survey, 116 (9%) failed to answer the question on ED and were excluded. The remaining 1170 were used for this analysis. The excluded subjects were similar to the remaining ones in regard to age, education, and prevalence of medical conditions. Table I shows selected characteristics of the study population. The mean age (standard deviation) of men in our sample was 39.3 (12.9) years. Their age distribution was similar to that of the Brazilian male population. 12 The participants in our study had a higher education than average Brazilian men, and the frequency distribution of race and religion in our sample was comparable to that found in Brazil overall. 12 
PREVALENCE
Overall, 540 men (46.2%) reported some degree of ED; the frequency of minimal, moderate, and complete dysfunction was 31.5%, 12.1%, and 2.6%, respectively. After standardizing these rates for the distribution of age and education in the Brazilian population, we estimated the prevalence of ED in Brazil to be 48.8%, with 26.6% minimal, 18.3% moderate, and 3.9% complete (Table II) .
AGE DEPENDENCE
The relationship of age and ED is illustrated in Figure 1 . The frequency of moderate and complete ED increased with age, from 8.3% and 1.1%, respectively, in subjects younger than 40 years old, to 27.8% and 11.1% among men 70 years old and older. The prevalence of minimal dysfunction remained stable at approximately 32%. The association between age and ED was always statistically significant (P Ͻ0.001) when tested by multivariate analysis along with other possible predictors of ED. No other variable, whether it correlated with age or not, was able to diminish the predictive power of age.
AGE-ADJUSTED BIVARIATE ASSOCIATIONS
The age-adjusted bivariate associations between ED and the potential covariates are presented in Table III . Education attainment was inversely associated with ED; black race compared with white was also associated with ED, but mixed race was not. Homosexual/bisexual men presented with a significantly higher ED prevalence than did heterosexuals. Religious affiliation and marital status were not associated with ED. Men reporting a medical diagnosis of diabetes, hypertension, or depression were more likely to report ED, but those with a history of dyslipidemia, heart disease, or peptic ulcer were not.
MULTIVARIATE ANALYSIS
The results found in the multivariate analysis final model are also depicted in Table III . Age correlated strongly with ED (odds ratio ϭ 1.05, 95% confidence interval 1.03 to 1.06) for each year of increment in age. Reporting of black race and homo/bisexual orientation remained associated with ED, and education also continued to be inversely associated with ED. Similar to the results of the age-adjusted bivariate analysis, a self-report of diabetes, hypertension, and depression were significantly associated with ED, and heart disease, dyslipidemia, and peptic ulcer were not. 
COMMENT
Our data indicate a high prevalence of ED (46.2%) in a large sample of men from different regions in Brazil. Applying these rates to the Brazilian population, we estimate that currently more than 25 million men 18 years old or older have some degree of ED and 11.3 million have moderate to complete ED. These estimates suggest that ED is a common condition and a public health concern in Brazil.
The prevalence of ED we found is similar to the 40% reported in a study of 602 men in the only population-based survey conducted in Brazil before ours. 3 These rates are also comparable to those reported in two studies done in the United States: 52% in the MMAS, 13 a survey in a random sample of 1290 men 40 to 70 years old living in the cities and villages near Boston, Massachusetts, and 46.3% in a population-based survey of approximately 1650 men 50 to 76 years old in a rural zone of New York State. 14 Similar ED rates were also found in France, where 39% of men aged 18 to 70 years reported ED, 15 and in Thailand, where a study using a sample of 1250 men aged 40 to 70 revealed an ED prevalence of 37.5%. 16 In our survey, as in previous studies, 13, 16, 17 ED was an age-dependent condition. The age increase was largely related to both the prevalence and severity of ED. This association remained true after all other variables that correlated significantly with ED were controlled for.
Education was inversely related to ED in our survey. In the MMAS longitudinal study, 18 the ageadjusted risk of developing ED was greater among less educated men (odds ratio ϭ 1.46, 95% confidence interval 1.02 to 2.08). Education is commonly used as a proxy of socioeconomic status (SES) in population surveys. Despite the recognition of the association between a low SES and a broad range of health issues, the relationship between SES and ED has not been well established. In a recent study, Aytaç et al. 19 suggested that the effect of SES on ED was, in part, mediated by its influence on lifestyle factors and medical conditions. Education in our survey was a surrogate for a number of social disparities that we could not directly measure with our data. More studies including broader SES measures at the individual, home, and neighborhood level are warranted to understand the mechanisms by which SES affects health conditions such as ED.
In our survey, men reporting black race presented with a higher prevalence of ED. A study in four American cities, including 1680 men age 40 years or older, showed that ED was not dependent on ethnic group. 20 Although our results persisted in the multivariable analysis, we cannot rule out a residual confounding effect of SES with this result, because the limited assessment of SES may have led to a less than perfect control of this confounding variable. In our study sample, homo/bisexual orientation was associated with ED. It is possible that this finding reflects differences in the perception of and attitude toward ED among homo/bisexual men. Several studies have repeatedly shown ED to be more prevalent in diabetic individuals, with estimates ranging from 35% to 75%. [21] [22] [23] We found moderate/complete ED in 37% of the participants with diabetes. Which of the several aspects of diabetes is the direct causative agent of ED is controversial. Vascular disease is frequently mentioned. 24 In addition, autonomic neuropathy, gonadal dysfunction, and vascular endothelium or neurogenic impairment of penile smooth muscle relaxation have also been implicated. 23, 25 Cardiovascular disease has been associated with ED in several studies. 26, 27 Our results showed an association between ED and a history of hypertension, but it failed to demonstrate a significant relationship with a history of heart disease or dyslipidemia. Because we had to rely on self-report, it is possible that subjects unaware of their existence have underreported medical conditions that are frequently asymptomatic or underdiagnosed. This would likely result in nondifferential misclassification and bias the results toward the null.
Depression was associated with ED in our study population, irrespective of age and the presence of other ED risk factors. Using the MMAS data, Araujo et al. 28 found a strong association between ED and the presence of depressive symptoms. Even though the correlation between ED and depression is well documented, the causal relationship between both is sometimes imprecise and most probably bidirectional (ie, ED may follow depression and depression may be a consequence of ED). 29,30
STUDY MERITS AND LIMITATIONS
The main strength of this study was its large, population-based sample drawn from nine major cities of seven states, widely representative of the Brazilian male population. This allowed us to determine the prevalence and degree of ED accurately, thus providing reliable estimates on the number of men with this sexual dysfunction in Brazil for the first time. The assessment of the presence of ED by the subject himself in terms of a single global question allowed our results to be compared with most of the epidemiologic studies performed on ED. In addition, the anonymous and private approach to the data collection allowed us to explore the potential correlates of ED with minimal informational and observation bias. The main limitation was that, because of its cross-sectional design, the data collection was carried out solely by a self-completed questionnaire. Thus, the assessment of medical conditions was limited to self-report. Commonly asymptomatic or oligosymptomatic diseases may be substantially underreported, which is likely to result in nondifferential classification error and attenuation of the associations measured.
CONCLUSIONS
In Brazil, as in other countries, ED is a common condition, whose prevalence and severity increases with age. The correlates of ED identified in our population are consistent with some, but not all, of the previous studies on the epidemiology of this sexual dysfunction. Future research should include the objective assessment of the presence of medical conditions potentially associated with ED, particularly those that are frequently asymptomatic or underdiagnosed (eg, diabetes, hypertension, heart disease). In addition, studies on the incidence of ED according to population are warranted to test prospectively the hypothesis generated by the associations encountered in this cross-sectional study. We hope that the characteristics correlated with ED identified here may help health professionals in the individual assessment of patients with ED or, in patients presenting with ED, may induce investigation of any underlying potential comorbidities.
